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PROBLEM TO BE SOLVED: To suppress the generation 
of a bird's beak on a body region on an 
isolation oxide film in a semiconductor device. 



SOLUTION: The method of manufacturing a 
semiconductor device comprises a process for forming a 
pad oxide fflm 13 on a body region 12 on a SOI board, a 
process for farming a silicon nitride fflm 14 on the 
film 13, a process for ton-implanting aJurnlrdum(AJ) In 
the film 14, a process for patterning a prescribed 
region on the film 14 and an aperture region Is formed 
in the films 13 and 14 so that the region 12 is exposed, 
a process for oxidizing the region 12 exposed from the 
aperture region to form an element isolation oxide fflm 
17 and a process for removing an oxide layer which is 
farmed on the surface of the fflm 1 7. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



Claim 1 the process which forms the 1st insulator layer on a silicon substrate - th.s - wrth the Process 
which forms the 2nd insulator layer on the 1 st insulator layer The process wh.ch adds an .mpur.ty atom to 
This 2nd insulator layer, and the process which forms an opening field in this 1st msulator layer and th.s 2nd 

nsulaJorTayer so that tUe predetermined field of this silicon substrate may be exposed, The manufacture 
Tooroach of the semiconductor device characterized by including the process wh.ch ox.d.zes the s.l.con 
substrate part ^ exposed from this opening field, and forms an isolation insulator layer, and the process wh.ch 
removes the oxidizing zone formed in the front face of this isolation insubtor layer 

[Claim 2] the process which forms the 1 st insulator layer on a s.l.con substrate — th.s w.th the process 
which forms the 2nd insulator layer on the 1st insulator layer The process wh.ch forms an open.ng field ,n 
S s Tsu'ator layer and this 2nd insulator layer so that the predetermined field <™«^^££ 
mav be exposed A mask is carried out so that a silicon substrate part may be exposed from th.s a part of 
opening field The process which adds an impurity atom, and the process which ox idizes the s.l.con substrate 
part which was made to expose a this whole opening field silicon substrate [ from ] and was exposed and 
form^n isolation insulator layer. The manufacture approach of the semiconductor dev.ce charactered by 
Including ihe process which removes the oxidizing zone formed in the front face of th.s ,so.at.on msulator 

[Claim 3] The manufacture approach of a semiconductor device according to claim 1 or 2 that said silicon 
StL 3 ^nu^ ^vice according to Cairn 1 or 2 that said impurity 

lo^TJ^ Znof^u^ atom is the manufacture approach of the semiconductor device according 

to claim 1_or 2 by ion-implantation. a AAiHnn< nf 

[Claim 6] The manufacture approach of a semiconductor device accord.ng to cla.m 4 that the add.t.ons of 
said aluminum (aluminum) are 1x1013 atoms/cm2 - 1x101 5 atoms/cm2. 

[Claim 7] The manufacture approach of the semiconductor dev.ce accord.ng to cla.m 1 or 2 wh.ch uses 
desiccation oxygen for oxidation of said silicon substrate part. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor device that 
two or more components, such as an MOS transistor, were prepared on the silicon substrate, especially 
about the manufacture approach of a semiconductor device that two or more components were formed in 
the silicon substrate. 
[0002] 

[Description of the Prior Art] In the MOS transistor manufactured using the SOI (Silicon On Insulator) 
substrate with which it embedded as an insulator layer at the silicon substrate, and the oxide film was 
prepared, with the embedding oxide film in a SOI substrate, even if it is which [ of a PMOS transistor and an 
NMOS transistor ] case, parasitic capacitance, such as a junction capacitance, decreases. Therefore, the 
MOS transistor formed using the SOI substrate can realize low-powerHzing and improvement in the speed 
as compared with the MOS transistor formed using the bulk silicon substrate. With the CMOS transistor of 
the perfect depletion mold which used the SOI substrate especially, a standup with the steep drain current 
over gate voltage is shown, in the case of the same OFF leakage current as the bulk mold CMOS transistor 
formed of the bulk silicon substrate, about 0.1 v of threshold voltage can be made low, and the high-speed 
operation in a low battery becomes possible. 

[0003] LOCOS (Local Oxidation of Silicon) which oxidizes silicon locally like the case where components, 
such as two or more MOS transistors prepared in the bulk silicon substrate, are usually separated in order to 
dissociate for every component, in forming two or more components, such as an MOS transistor, using a SOI 
substrate — law is adopted. 

[0004] Drawing 3 (a) and (b) are the sectional views showing each process of the manufacture approach of 
the MOS transistor which used the conventional SOI substrate, respectively. On the silicon substrate 20, a 
SOI substrate forms the embedding oxide film 21, carries out the laminating of the body field 22 which 
consists of a silicon single crystal on the embedding oxide film 21 of a SOI substrate, and is formed. In 
manufacturing an MOS transistor using this SOI substrate, it carries out the laminating of the pad oxide film 
23 over the whole surface first by thermal oxidation on the body field 22 of a SOI substrate. Subsequently, 
on the pad oxide film 23, after carrying out the laminating of the silicon nitride 24 over the whole surface with 
reduced pressure CVD, the opening field which applied the photoresist 25 to NMOS transistor formation field 
20a on the silicon nitride 24 and PMOS transistor formation field 20b, carried out patterning to them by the 
photolithography, removed the silicon nitride 24 to them alternatively by reactant plasma etching further, and 
the pad oxide film 23 exposed to them is formed. 

[0005] Then, a photoresist 26 is applied only to PMOS transistor formation field 20b, patterning is carried out 
by the photolithography, and the boron (B) which is a P type impurity is added to an opening field. This forms 
the P type impurity diffused layer 27 in the body field 22, as shown in drawin g 3 (a). And the isolation oxide 
film 28 (refer to drawin g 3 (b)) is formed by ashing of the oxygen plasma etc. removing photoresists 25 and 
26, and oxidizing thermally by masking the silicon nitride 24. By the MOS transistor of a perfect depletion 
mold, in order to separate into each component, the isolation oxide film 28 is formed until it reaches the 
embedding oxide film 21. Thereby, as shown in drawin g 3 (b), the isolation oxide film 28 is formed between 
NMOS transistor formation field 20a and PMOS transistor formation field 20b in a SOI substrate, and NMOS 
transistor formation field 20a and PMOS transistor formation field 20b are separated by the isolation oxide 
film 28. 
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[0006] When forming the isolation oxide film 28 as an isolation oxide film by such LOCOS method, diffusion of 
an oxidizing agent advances also in a longitudinal direction, it eats into a component field, and a BAZU beak 
is formed. Generally, since the P type impurity doped by the silicon substrate, for example, boron, (B) is 
_easily incorporated by the oxide film, in the BAZU beak lower part, the concentration of the boron (B) which 
is a P type impurity in a silicon substrate falls, and an inversion layer becomes is easy to be formed. The fall 
of the concentration of the boron (B) which is a P type impurity becomes remarkable with the thin SOI 
substrate of the body field 22 as compared with bulk silicon. For this reason, with the NMOS transistor 
formed in the SOI substrate, by reversal of the parasitism MOS transistor formed in the lower part of a 
BAZU beak, the increment in abnormalities of the drain current called a hump to the drain current 
characteristic over gate voltage appears, and dispersion in threshold voltage increases. The increment in 
dispersion in threshold voltage becomes important [ controlling the hump of a drain current characteristic to 
gate voltage ] in the isolation process of a SOI substrate in order to reduce whenever [ allowances / of a 
circuit design ]. 

[0007] What is necessary is just to add a P type impurity to the body field 22, in order to control a hump and 
to compensate the P type impurity which is incorporated by the isolation oxide film 28 and decrease in 
number. 

[0008] For example, the method of preventing generating of the hump of a drain current characteristic to 
gate voltage is indicated by JP,6-204334,A. As first shown in drawing 3 (a), by this approach on the body 
field 22 on a silicon substrate 20 The laminating of the pad oxide film 23 and the silicon nitride 24 is carried 
out to sequence. NMOS transistor formation field 20a Where it was covered with the photoresist 25 and 
PMOS transistor formation field 20b is covered with a photoresist 25 and a photoresist 26 To the opening 
field with which the photoresist 25 and the photoresist 26 are not covered, arrow-head A As shown in 
drawin g 3 (a), boron (B) is added about two 1x1013 atoms/cm by the slanting rotation ion implantation. 
Thereby, as a two-dot chain line shows to drawing 3 (b), P type impurity compensation layer 27a for 
compensating the boron (B) of the body field 22 incorporated in the isolation oxide film 28 is formed in the 
body field 22. Consequently, generating of the hump of a drain current characteristic to the gate voltage 
according generating of the parasitism MOS transistor formed in the lower part of a BAZU beak to 
prevention ****** can be prevented. 

[0009] Moreover, the method of preventing generating of the hump of a drain current characteristic to gate 
voltage also to JP,1 0-931 01 4,A is indicated. This approach is explained based on drawin g 4 and drawin g 5 . 
By this approach, the body field 22 which forms an NMOS transistor in the SOI substrate with which it 
embedded first in the silicon substrate 20 upper part, and the oxide film 21 was formed is formed. This body 
field 22 carries out the laminating of the body field 22 which consists of a silicon single crystal all over a SOI 
substrate, and on the body field 22, after [ which applies a photoresist 25 and is depended on a 
photolithography ] carrying out patterning, it is formed by carrying out plasma etching of the body field 22. 
Subsequently, as shown in drawing 5 , it heat-treats by embedding the body field 22 which forms an NMOS 
transistor by boron silicate glass (BSG) film 29 grade, thereby — diffusion of the boron (B) from the BSG film 
29 — P type impurity compensation layer 27a is formed in the body field 22. According to such an approach, 
while formation of detailed isolation is attained with the BSG film 29, generating of the hump of a drain 
current characteristic to gate voltage can be prevented. 
[0010] 

[Problem(s) to be Solved by the Invention] However, by the approach of adding for compensation of a P type 
impurity, the problem that the increment in the dopant (impurity added) concentration of a body field reduces 
the source of an MOS transistor and the withstand voltage between drains is in the body field 22 which 
forms an NMOS transistor by diffusion from the insulator layer containing the P type impurity indicated by 
the addition and JP.1 0-931 01 4,A of a P type impurity by the ion implantation indicated by JP.6-204334A 
[001 1] Moreover, by the approach of embedding the body field 22 by the insulator layer of BSG film 29 grade, 
since P type impurity compensation layer 27a which met perpendicularly is formed in the boundary of the 
body field 22 and the BSG film 29, prevention of a BAZU beak is possible, but since the edge section of the 
body field 22 becomes an acute angle, the electric field by the gate voltage of a transistor concentrate on 
this edge section, as indicated by JP.1 0-931 01 4,A. For this reason, an inversion layer is formed of an 
electrical potential difference with gate voltage lower than a threshold, and there is a possibility that the 
hump of a drain current characteristic to gate voltage may occur. Furthermore, the insulator layer containing 
a P type impurity is formed so that the body field 22 may be embedded, and in the approach of making the 
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body field 22 of an NMOS transistor formation field diffusing a P type impurity from an insulator layer, in 
order not to make a PMOS transistor formation field (not shown) diffuse a P type impurity, it is necessary to 
prepare a barrier layer by insulator layers, such as silicon oxide, between the insulator layer containing a P 
.type impurity, and a body field. For this reason, a process is complicated with the increment in a man day, 
and there is also a problem that wafer cost increases. 

[0012] in order that this invention may solve such a technical problem and the purpose may stop the hump 
of a drain current characteristic to gate voltage — LOCOS — in the isolation by law, it is offering the 
manufacture approach of the semiconductor device which controls the BAZU beak of an isolation oxide film, 
without making a process complicate. 
[0013] 

[Means for Solving the Problem] The process at which the manufacture approach of the semi-conductor 
substrate of this invention forms the 1st insulator layer on a silicon substrate, this — with the process which 
forms the 2nd insulator layer on the 1st insulator layer, and the process which adds an impurity atom to this 
2nd insulator layer The process which forms an opening field in this 1st insulator layer and this 2nd insulator 
layer so that the predetermined field of this silicon substrate may be exposed, It is characterized by including 
the process which oxidizes the silicon substrate part exposed from this opening field, and forms an isolation 
insulator layer, and the process which removes the oxidizing zone formed in the front face of this isolation 
insulator layer. 

[0014] The process at which the manufacture approach of the semi-conductor substrate of this invention 
forms the 1st insulator layer on a silicon substrate, this — with the process which forms the 2nd insulator 
layer on the 1st insulator layer, and the process which forms an opening field in this 1st insulator layer and 
this 2nd insulator layer so that the predetermined field of this silicon substrate may be exposed A mask is 
carried out so that a silicon substrate part may be exposed from this a part of opening field. It is 
characterized by including the process which adds an impurity atom, the process which oxidizes the silicon 
substrate part which was made to expose a this whole opening field silicon substrate [ from ], and was 
exposed, and forms an isolation insulator layer, and the process which removes the oxidizing zone formed in 
the front face of this isolation insulator layer. 

[0015] Said silicon substrate is a SOI (Silicon On Insulator) substrate. 

[0016] Said impurity atom is aluminum (aluminum). 

[0017] Addition of said impurity atom is based on ion-implantation. 

[0018] The additions of said aluminum (aluminum) are 1x1013 atoms/cm2 - 1x1015 atoms/cm2. 

[0019] Desiccation oxygen is used for oxidation of said silicon substrate part. 

[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing. 

[0021] Drawing 1 (a) - (e) is the sectional view showing each process in the manufacture approach of the 
semiconductor device of the operation gestalt of this invention, respectively. 

[0022] As shown in drawin g 1 (a), first, the embedding oxide film 1 1 is formed on a silicon substrate 10, and 
the body field 12 which consists of a silicon single crystal on the embedding oxide film 1 1 forms the pad 
oxide film 23 by thermal oxidation on the body field 12 of the SOI substrate by which the laminating was 
carried out. Furthermore, the laminating of the silicon nitride 14 is carried out with reduced pressure CVD on 
the pad oxide film 13. With the operation gestalt of this invention, the thickness of the early body field 12 
used the SIMOX (Separation by Implanted Oxygen) substrate whose thickness of 35-60nm and the 
embedding oxide film 1 1 is 100nm as a SOI substrate. A SIMOX substrate is a SOI substrate with which it 
heat-treated at the elevated temperature after the ion implantation, oxygen was embedded to the interior of 
a silicon substrate, and the oxide-film layer was formed in the silicon substrate. Moreover, the thickness of 
the pad oxide film 13 and the silicon nitride 14 could be 15nm and 85nm, respectively. 

[0023] The SIMOX substrate used in the operation gestalt of this invention carried out the ion implantation 
of the oxygen (O) ion on the silicon substrate 10 according to the conditions of acceleration energy:200eV 
and amount [ of douse (impregnation) ]:4x1017-/cm2, heat-treated at the temperature of 1300 more degrees 
C, and formed the embedding oxide film 11. Then, the pinhole consistency of the embedding oxide film 11 was 
reduced by ITOX (Internal Themal Oxidation) which oxidizes the embedding oxide film 1 1 further. 
[0024] In addition, although a SOI substrate is manufactured by various approaches, such as ion-implantation 
and a lamination method, by this invention, the SOI substrate created by what kind of approach may be used 
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[0025] Next, as shown in drawing 1 (b), the silicon nitride 15 which carries out the ion implantation of the 
aluminum which is a P type impurity, and contains aluminum is formed in the silicon nitride 14. The 
.acceleration energy at the time of impregnation is 10keV(s), and the amounts of douse (impregnation) of an 
ion notes entry condition are 1x1013 atoms/cm2 - 1x1015 atoms/cm2. In addition, since the embedding 
oxide film 1 1 causes dielectric breakdown easily by electrification of a SOI substrate, as for the beam current 
at the time of an ion implantation, it is desirable [ the oxide film / supplying the electron which neutralizes 
electrification by PFG (Plasma Flood Oxidation) to a SOI substrate as 1 mA or less ] to perform an ion 
implantation. 

[0026] Next, as shown in drawing 1 (c), on the silicon nitride 15 containing aluminum, a photoresist 16 is 
applied and an opening field is formed for a predetermined field by the photolithography and reactant plasma 
etching. With this operation gestalt, after the KrF laser whose wavelength is 248nm having performed the 
photolithography and forming in a predetermined field the chemistry magnification resist pattern whose line 
breadth is 0.25 micrometers - 5.0 micrometers, using C2F6 gas, the silicon nitride 15 and the pad oxide film 
13 containing aluminum were etched, and the opening field whose line breadth is 0.25 micrometers - 5.0 
micrometers was formed by the anisotropic etching by the capacity-coupling plasma of an parallel 
monotonous mold. 

[0027] Next, as shown in drawing 1 (d), ashing by the oxygen plasma removes a photoresist 16. the mixed 
liquor of a sulfuric acid (H2S04) and hydrogen peroxide solution (H202) — and After [ which is depended on 
the mixed liquor of aqueous ammonia (NH40H) and hydrogen peroxide solution (H202) ] washing, it oxidizes 
with the vertical mold diffusion furnace of a desiccation oxygen (Dry 02) ambient atmosphere, and the 
isolation oxide film 17 is formed in about 100nm thickness. The oxidation temperature of the vertical mold 
diffusion furnace in this operation gestalt is 900 degrees C. At this time, the oxide film 18 containing 
aluminum is formed in the front face of the silicon nitride 15 containing the front face and aluminum of the 
isolation oxide film 17 by the thickness which is about 3-5nm. 

[0028] The isolation oxide film 17 formed in the body field 12 The surface concentration of the aluminum in 
the front face in the periphery and pin centerjarge section and the thickness of the isolation oxide film 17 
receive the injection rate of aluminum. In the case where the injection rate of the aluminum which has the 
following relation is 1x1013 atoms/cm2 The surface concentration of aluminum serves as 5x1012-/cm2 in 
the periphery of the formation field of the isolation oxide film 17, and is set to two or less 1x1010-/cm in the 
pin centerjarge section of the formation field of the isolation oxide film 17. In oxidation according [the 
thickness of the isolation oxide film 17 ] to a 900-degree C desiccation oxygen ambient atmosphere, about 
95nm thickness is obtained in the periphery of the formation field of the isolation oxide film 17, and about 
100nm thickness is obtained in the pin centerjarge section of the formation field of the isolation oxide film 
17. 

[0029] Moreover, in the case where the injection rate of aluminum is 1x1014 atoms/cm2, the surface 
concentration of aluminum serves as 5x1013-/cm2 at the periphery of the formation field of the isolation 
oxide film 17, and it is set to two or less 1x1011 -/cm in the pin centerjarge section of the formation field of 
the isolation oxide film 17. In oxidation according [ the thickness of the isolation oxide film 17 ] to a 900- 
degree C desiccation oxygen ambient atmosphere, about 90nm thickness is obtained in the periphery of the 
formation field of the isolation oxide film 17, and about 100nm thickness is obtained in the pin centerjarge 
section of the formation field of the isolation oxide film 17. 

[0030] Furthermore, in the case where the injection rate of aluminum is 1x1015 atoms/cm2, the surface 
concentration of aluminum serves as 5x1014-/cm2 at the periphery of the formation field of the isolation 
oxide film 17, and it is set to two or less 1x1012-/cm in the pin centerjarge section of the formation field of 
the isolation oxide film 17. In oxidation according [ the thickness of the isolation oxide film 17 ] to a 900- 
degree C desiccation oxygen ambient atmosphere, about 85nm thickness is obtained in the periphery of the 
formation field of the isolation oxide film 17, and about 100nm thickness is obtained in the pin centerjarge 
section of the formation field of the isolation oxide film 1 7. 

[0031] Therefore, the thickness of the isolation oxide film 17 can make thickness of the isolation oxide film 
17 thin about 10% in the periphery of the formation field of the isolation oxide film 17 as compared with the 
pin centerjarge section. While the injection rate of aluminum increases, it turns out that diffusion of 
desiccation oxygen is controlled. Consequently, the die length of the BAZU beak of the isolation oxide film 17 
decreases about 10% by the ion implantation of aluminum, and prevention of generating of the hump of a 
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drain current characteristic to gate voltage is attained. 

[0032] In addition, there is no depressor effect of diffusion of the injection rate of aluminum of desiccation 
oxygen in two or less 1x1012 atoms/cm, in two or more 1x1015 atoms/cm, diffusion of aluminum arises [ the 
jnjection rate of aluminum ] also in the isolation oxide-film 1 7 interior, and the isolation oxide film 1 7 
deteriorates. 

[0033] Next, as shown in drawin g 1 (e), after removing the oxide film 18 which contains aluminum by dilution 
fluoric acid (HF), the silicon nitride 15 which contains aluminum with a phosphoric acid (H3P04) is removed, 
and dilution fluoric acid (HF) removes the pad oxide film 13 further. Thereby, component fields, such as an 
NMOS transistor and a PMOS transistor, are separated by the isolation oxide film 17. Then, it considers as a 
semiconductor device — the NMOS transistor and the PMOS transistor were prepared on the SOI substrate 
— by forming an electrode etc. suitably. 

[0034] In the obtained semiconductor device, the thickness of the periphery of the isolation oxide film 17 is 
thin, since the surface concentration of the aluminum which is a P type impurity is high, the die length of the 
BAZU beak of the isolation oxide film 17 decreases about 10% by the ion implantation of aluminum, and 
prevention of generating of the hump of a drain current characteristic to gate voltage is attained. 
[0035] Drawing 2 (a) - (d) is the sectional view showing each process of the manufacture approach of the 
semiconductor device of other operation gestalten of this invention, respectively. Drawin g 2 (a) The 
operation gestalt shown in - (d) changes a part of operation gestalt shown in drawin g 1 (a) - (e), the process 
shown in drawin g 1 (a) is carried out first, and sequential operation of each process shown in drawin g 2 (a) - 
(d) after that is carried out. 

[0036] With this operation gestalt, like drawin g 1 (a), first, the embedding oxide film 1 1 is formed on a silicon 
substrate 10, and on the body field 12 of a laminating **** SOI substrate, the body field 12 which consists of 
a silicon single crystal on the embedding oxide film 11 carries out the laminating of the pad oxide film 13, and 
carries out the laminating of the silicon nitride 14 with reduced pressure CVD on the pad oxide film 13 
further. 

[0037] Next, as shown in drawin g 2 (a), on the silicon nitride 14, a photoresist 16 is applied, patterning of the 
photoresist 16 is carried out for a predetermined field by the photolithography, and an opening field is formed 
by reactant plasma etching after that. With this operation gestalt, the KrF laser whose wavelength is 248nm 
performed the photolithography, after forming in a predetermined field the chemistry magnification resist 
pattern whose line breadth is 0.25 micrometers - 5.0 micrometers, using C2F6 gas, the silicon nitride 14 and 
the pad oxide film 13 were etched, and the opening field whose line breadth is 0.25 micrometers - 5.0 
micrometers was formed by the anisotropic etching by the capacity-coupling plasma of an parallel 
monotonous mold. Then, a photoresist 16 is removed by ashing by the oxygen plasma, and a sulfuric acid 
(H2S04) and hydrogen peroxide solution (H202) wash, and it is made to dry. 

[0038] Next, as shown in drawin g 2 (b), the formation field of a PMOS transistor is covered with a 
photoresist 16, patterning of the photoresist 16 is carried out for the predetermined field in the formation 
field (the single-sided section is shown in drawin g 2 (b)) of the isolation oxide film of the periphery of an 
NMOS transistor formation field and an NMOS transistor formation field by the photolithography, and opening 
16b is further formed by plasma etching. Then, a photoresist pattern and the silicon nitride 14 are used as a 
mask, the ion implantation of the aluminum is carried out into the body field 12 from opening 16b, and 
impregnation layer 16a of aluminum is formed in the body field 12. In addition, the impregnation energy for an 
ion implantation is 10-30keV, and ir\jection rates are 1x1013 atoms/cm2 - 1x1015 atoms/cm2. 
[0039] Next, ashing by the oxygen plasma removes a photoresist 1 6, and it oxidizes with the vertical mold 
diffusion furnace of a desiccation oxygen (Dry 02) ambient atmosphere, and as shown in drawin g 2 (c), about 
100nm of isolation oxide films 17 is formed. The oxidation temperature of the vertical mold diffusion furnace 
in this operation gestalt is 900 degrees C. Thereby, the diffusion layer 19 of aluminum is formed along with 
the side edge section of the isolation oxide film 1 7 by the side of an NMOS transistor formation field. 
Moreover, the oxide film 18 containing aluminum is formed in the front face of the silicon nitride 15 
containing the front face and aluminum of the isolation oxide film 1 7. 

[0040] The isolation oxide film 17 formed in the body field 12 The thickness of the isolation oxide film 17 in 
the periphery and pin center.large section receives the injection rate of aluminum. In the case where the 
injection rate of the aluminum which has the following relation is 1x1013 atoms/cm2 In oxidation according 
[ the thickness of the isolation oxide film 1 7 ] to a 900-degree C desiccation oxygen ambient atmosphere, 
about 95nm thickness is obtained in the periphery of the formation field of the isolation oxide film 17, and 
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about 100nm thickness is obtained in the pin centerjarge section of the formation field of the isolation oxide 
film 17. 

[0041] Moreover, in the case where the iryection rate of aluminum is 1x1014 atoms/cm2, about 90nm 
thickness is obtained at the periphery of the formation field of the isolation oxide film 17 in oxidation 
according [ the thickness of the isolation oxide film 17 ] to a 900-degree C desiccation oxygen ambient 
atmosphere, and about 100nm thickness is obtained in the pin centerjarge section of the formation field of 
the isolation oxide film 17. Furthermore, in the case where the injection rate of aluminum is 1x1015 
atoms/cm2, about 85nm thickness is obtained at the periphery of the formation field of the isolation oxide 
film 17 in oxidation according [ the thickness of the isolation oxide film 17 ] to a 900-degree C desiccation 
oxygen ambient atmosphere, and about 100nm thickness is obtained in the pin centerjarge section of the 
formation field of the isolation oxide film 17. 

[0042] Therefore, the thickness of the isolation oxide film 17 can make thickness of the isolation oxide film 
17 thin about 10% in the periphery of the formation field of the isolation oxide film 17 as compared with the 
pin centerjarge section. While the injection rate of aluminum increases, it turns out that diffusion of 
desiccation oxygen is controlled. Consequently, the die length of the BAZU beak of the isolation oxide film 17 
can be decreased about 10% by the ion implantation of aluminum. Moreover, along with the side edge section 
of the isolation oxide film 17 by the side of an NMOS transistor formation field, the diffusion layer 19 of 
aluminum prevents formation of an inversion layer by preventing the concentration fall of the impurity of the 
P type in the interface of the isolation oxide film 17 and a body field, and prevention of generating of the 
hump of a drain current characteristic to gate voltage is attained. 

[0043] In addition, the depressor effect of diffusion of the irjection rate of aluminum of desiccation oxygen in 
two or less 1x1012 atoms/cm is lost, in two or more 1x1015 atoms/cm, diffusion of aluminum arises [ the 
injection rate of aluminum ] also in the isolation oxide-film 17 interior, and the isolation oxide film 17 
deteriorates. 

[0044] Next, as shown in drawin g 2 (d), after removing the oxide film 18 which contains aluminum by dilution 
fluoric acid (HF), the silicon nitride 1 5 which contains aluminum with a phosphoric acid (H3P04) is removed, 
and dilution fluoric acid (HF) removes the pad oxide film 13 further. Thereby, component fields, such as an 
NMOS transistor and a PMOS transistor, are separated by the isolation oxide film 17. Then, it considers as a 
semiconductor device — the NMOS transistor and the PMOS transistor were prepared on the SOI substrate 
— by forming an electrode etc. suitably. 

[0045] In the obtained semiconductor device, the thickness of the periphery of the isolation oxide film 1 7 is 
thin, since the diffusion layer 19 of the aluminum which is a P type impurity is moreover formed along with 
the side edge section of the isolation oxide film 17 by the side of an NMOS transistor formation field, the die 
length of the BAZU beak of the isolation oxide film 17 decreases about 10% by the ion implantation of 
aluminum, and prevention of generating of the hump of a drain current characteristic to gate voltage is 
attained. 

[0046] In addition, although the operation gestalt of this invention shown in drawin g 1 (a) - (e) and drawin g 2 
(a) - (d) is the case where it applies to a SOI substrate, the component separation method of this invention 
is applicable similarly to a bulk substrate. 
[0047] 

[Effect of the Invention] As mentioned above, by the manufacture approach of the semiconductor device of 
this invention, in order to form an opening field in the 1st and 2nd insulator layers formed on the silicon 
substrate, to oxidize a silicon substrate from the opening field and to form an isolation oxide film, the die 
length of the BAZU beak by the isolation oxide film decreases, and prevention of generating of the hump of a 
drain current characteristic to gate voltage is attained. 

[0048] Moreover, an opening field is formed in the 1st and 2nd insulator layers formed on the silicon 
substrate by the manufacture approach of the semiconductor device of this invention. After adding an 
impurity atom from a part of the opening field to a silicon substrate, silicon substrate ** is oxidized from an 
opening field, and an isolation insulator layer is formed. Also by this The die length of the BAZU beak by the 
isolation oxide film decreases, and prevention of generating of the hump of a drain current characteristic to 
gate voltage is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] (a) - (e) is the sectional view showing each process in the manufacture approach of the 
semiconductor device of the operation gestalt of this invention, respectively. 

[Drawin g 2] (a) - (d) is the sectional view showing each process in the manufacture approach of the 
semiconductor device of other operation gestalten of this invention, respectively. 
[Drawin g 3] (a) - (b) is the sectional view showing each process in the manufacture approach of the 
conventional semiconductor device, respectively. 

[Drawin g 4] It is the sectional view showing the process in the manufacture approach of other conventional 
semiconductor devices. 

[Drawin g 5] It is the sectional view showing the process in the manufacture approach of the conventional 
semiconductor device of further others. 
[Description of Notations] 

10 Silicon Substrate 

1 1 Embedding Oxide Film 

12 Body Field 

13 Pad Oxide Film 

14 Silicon Nitride 

15 Silicon Nitride Containing Aluminum 

16 Photoresist 

The impregnation layer of 16a aluminum 
16b opening 

17 Isolation Oxide Film 

18 Oxide Film Containing Aluminum 

19 Diffusion Layer of Aluminum 

20 Silicon Substrate 

20aNMOS transistor formation field 
20bPMOS transistor formation field 

21 Embedding Oxide Film 

22 Body Field 

23 Pad Oxide Film 

24 Silicon Nitride 

25 Photoresist 

26 Photoresist 

27 P Type Impurity Diffused Layer 
27aP mold impurity compensation layer 

28 Isolation Oxide Film 

29 Boron Silicate Glass (BSG) Film 
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[0 0 2 9] g-fc. 7M-9A(D;iAt/)«1 X1 on 
at oms/cm2©J|^m 7JUS — £ ACDSSS 

get. aflOMUK 1 7 <Dm&m®<Dmm%ii-?i3. 5 x 

1 0'3/ C m2i:/ e siJ. *?ftMK<kMl 70Jf*fi£«UiS 
<0-b>^-gp-CI±1 XI on /cm2JUT<t/<j:-5. 
ttSi^bBS 1 7 ©MJSIi. 9 0 0°CT£>SflBg&^f?fflm 
Ic.fcSSHblcfctNT. ^»S8IK{bM 1 7<DJf$fiESS^w 
iiiZ2Sp-Cli9 0 n mggtf>BIJ5an#e>ft > ^^^K{b 

r 1 7 ©jBfdcfsigto-tr >^ -gprii 1 0 0 n mmm<Dm 30 

[0 0 3 0] ££>IC, 7;U5£^A"0;±Afi*n X 1 o" 
l5 atoms/cm?Wii^Tlt 7JUS ~ £ A<7)^S 
SI^BIK^blR 1 7 ©JBfiE^£DSiZ3SI5T(i 5 
xiO'VcmJiS^ JR^-»SIK<kKl 7<DBl£i& 
!SO-tr>^-gUTIi 1 xi 0'2/c m2JUTi^:-5. Sit 
mm&Htm 1 7 <7>8gJf li. 9 0 0 ■CTOSSJgKjBPH 
ftlCfcSKflsicfcHT. 1 7 0>«j£«]£ 

©8228^1*8 5 nmSK«>IUP«qi&tl. 
<b&1 7 0Sj$mB0>fc>^-flST(*1 OOnmigd) 40 
■t*JOT»&ft«. 

[0 0 3 1 ] U7cA<t>T, Jt^tittHMURl 7C3£iJI 
I*. X74MHMUI1 7<7)JEfi£SBia©SjZ2SPTri-fe>^ 
-SBICttt&UTI 0%gg, SS^tfSI&fbK 1 7 (DM/1 
£3S<T^-5 0 7;bS-5A«;iAI^<4l.<l:<tfc 

©IS*. X?4MHMUn 7©/<-xtf-*©ft£(i. 
Jt#flI«C«K«. 50 



[0 0 3 2] fSJ s 7;U5^.^A<D;±A«X>n x 1 0'2 a 
t o m s / c m« JUTTIi. ttMHHROttlfcOiqiCgabX 
7^S^^A©iiAi*«1x1 O»atoms 
/cm2JU±T(i, iii^-ttlS&fbK 1 7rtgpicfc7JU5 

[0 0 3 3] @1 (e) 1C^-r«fc5IC. ft|R7-y 

SI (HF) lC<fcoT7;US-9A£#tiSHtBI1 8 «* 
'J>& (H3PO4) lCfcoT7^Sz^A4 
$fe->U3>S<bKl 5«|»£U 3e»lC#«?7y» 

(HF) ci^T/ty K£HbB3l 3 cttic 
«fcU. NMOSh7>y^, PMOS h7>y^^H 
OX7(llft>(X7»Klfti 1 7 C«fc oTtt®£ft-5. 
■€■©». SS. M«SJB*r«ctlcJ:y. SO 1 1 
«±lCNMOS h7>y^iiJ;j;PMOS b5>&* 

[0 0 3 4] a&n&JfcWtSWCI*. X^ftMBtUR 
1 7 ©JSiagpcDBSJl^jK „ PSPFIt«irc&-57;US.=: 
■>AWSSSS^S<^:oTl\-5/t«)1c. Ml-ftf&mit 
Ml 7<DA-Xtf-^<DR$li. 7;W5 = »> 
;iAfC<fcU 1 0%gg|E'>U. y- hSfflC*t-f5 KU 

[0 0 3 5] 02 (a) ~ (d) (i. -5-*veH*5IW© 

02 (a) ~ (d) tzTHTmmmmit. 0 

1 (a) ~ (e) iZ7jk?nmmm<D-$iz&m^fii*><D 

SffllC, 01 (a) (C;jrrHI£ilSfcbT. 

ro^ic0 2 (a) ~ (d) izfa?&xmwmxm&2ti 
5. 

[0036] *nmxm-?it. 01 u> £|h)«6ic. * 
*\ -> u □ >s« i o ±ic. s<»ia*K<bM i 1 tfiT&m 
zn. msb&frMitm i 1 ±ic. -> u 3 >^^g*^fiE 

^TK^^-nS® 1 2 *<iiSyS:SO I S«0D7|^-ffif«1 
2±IC» /t->KK{bMl 3$«fu $e>ic/t-> KK^b 
Ml 3±lC, i^ffCVD|Ccfc.oT-> l J=I>^bMl 4* 

wb-t 

[0 0 3 7] «C, 02 (a) lC^-r<fcpfC. ->IJ3> 
g-fbflI1 4±IC. 7=t-hU^h1 6$^?}iUT. BlfS 
tf>*I&£:7* h'J V^77^lCctU7* hl/y^ h 1 6 

iz£?Tmam&zmf£-rz. *nmm-?u. 

2 4 8 nmCK r F U-tf-lCj;oT7* h 'J v^77 
•<S:^7l^, flfiSOfSigElC. ^flg^O. 25/4m~5. 0 
fim<»<t¥i%misi;xhrt*->£mi£&. C2F6#* 

x>y^>^ic«fcy, ->'j3>g<bMl 4fc«t^/X-yKK 
<bMl 3$Xy?^LT. i^iti^O. 2 5tfm~S. 
0Mm(0g§P^®S:»$J5EU^. -^05^. 7*hUx7h 

1 6 z&my^XTriz&zy y»?T?m&is^ mm 

(H2SO4) <ti@^b7k^7K (H2O2) ■fc(C<fciJ;ftjf»U 



( 6 ) 
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[0 0 3 8] ;*ic, @2 (b) (c;n-t-J:plc, pmos 

ItyT> NMOSh7>y^lSESiatNMOSh7 

> i> * * mi£%im<D®m®<Dm : f-K%tmtm<D man®® 

(0 2 (b) lCia-?-<D*-<|iJ8P£jrt) iCfeltSRfXOfl 

8&1 6b*^fiEf-5. -£-CD&, 7* hl/^ h/^-> 
£->'J=i>g<bKl 4i477xi7<i:LTffifflU P3P8& 
1 6b^*f-fSiSl 2rtlC7-»U5 — 9A£-f:*>;± 
ALT, tKt^^&I 2rtlC7A'5-9ACQ;±All1 6 
a£Jfcj£-r£. (Si, -<;l->;±AICf£UTCD;±AX;*JU* 
-141 0~3 0 k eVTfcU> ;±ASI41 X 1 0™ a t 
oms/cm2~1 XI 0' 5 a t oms/c m^T^S, 
[0 0 3 9] ;*IC, 7*M/v7,h1 6 St^X^X^ 
Ck-ST^S'^iCfciJM&U ^JS^ (Dry 

02) s?amots{^i£ii<FiCctysi<k*fTtv 02 

(c) {Z^TJiOlZ. ^5J-giK<bmi 7£1 OOnm 
9 0 01CTfeS, cniCfcU. NMOSh7>y^iB 

1 5C9f|®lCl4, 7;U5--7A$:^t.^bmi 8#Jfcfi£ 

[0040] #9*4 ran 2 [cjBfiE^nss^satK^b 

1 7<DMHA<7;l/S-^AW;±AfilC»UT. UTON 
UTC\-57 — -5 A©iiASA<1 X 1 0'3 a t 
oms/cm2(Dli^T[i, X?4ttNI<bK 1 7 0HV 
14, 9 0 0 , CT©egJS8IJ8iI!fflaC«fc-5ffi<bC*5l>T,_ 
XTftinftll 1 7 (DJB««i«OSiaWTI4 9 5 nml 
gCDSUSa*?!^*!., XT^mflORl 7 cOJBfiKIS&CD-fe 
>*-g|5TI4 1 0 0 n mHgW)KIl^»e>tl-S, 
[004 1 ] S£, ZJ^-vACiiAi^lxlO" 
a t om s/cm2<Di§^TM4, JR^ttSBBHbK 1 7 CD 

mmits 9 o o o c-(?<D&tgiMm'%wmz£z>mtizt5{.\ 

T. ^»g8K<bflg1 7OJf5fiJc^«0)^5agp-e(49 0 n 

ro-ir>^-gi5-ci4 1 o o n mmm.<r>mm.i3mt>nz>. s 

t>lC 7^5 — r7ACD;±A3#1 X 1 O'S a t om s/ 

cm2<Dti^-ci4. nk+Ktmim^ 7<omm\i.. 90 
a<?§e>ti, m*Kmmtm 1 7cojBfi£fsu3cD-fe>*-g& 

T(4 1 0 0 n mmg.OB&W&btlZ* 

[0 0 4 2] Ut^T, S^»K<bKl 7CDB§Ii 
14, f%=f-K®mtm 1 7<D^fi£SI&COJi22g|5TI4-te>* 

-gpicit^un o%gg. iR?-5MUMuni 7©n 

£3*<-C£-5. 7;U£ = -7A<D;±A«J&<£<&£<!:<!:t> 



(Diss, ^^-gisi^bMi 7©A-xe-^©g$n 
7;us-'7A<o-i'^>;iAic<fcu 1 o%@g$'>£t!--5 

(Df^ttSlgHblgi 1 7<DaMgBlC»oT7JU5^^A(D 

&s4Jii 9i4, m=?ft&mmi 7 tt^^m^iton 

U, SgJfcDJBfig^BSitU y-hiElc9t5HH' 

10 [0 0 4 3] (Si, 7JU5 — 0ACD;±ASA<1 X 1 0'2 a 
t o m s / c m2tUTT(4^^<Ol£l4(0«l»J^m/>< 
fc<fcU, 7 AS. — 0 AOXiAMff -\ x 1 0<* a t om 
s/cmUU±-CI4sg^»§IK<tMl 7rtgP(Ct>7^5 

[0 0 4 4] ;*IC, 0 2 (d) iCjpfcfc^lC, ftSR7-.y 
K (HF) lC<fc^T7./l/S-'?A£^ti > &<bflg1 8«i 
SU£&, 'J>& (H3PO4) lCcfcoT7;U£-'?A£ 

(HF) lc<fcoT/<-> KKItBli 3*^*-r-5» cni: 
20 cfc'J, NMOSh7>-77,^. PMOSh7>-/^f 
0*?«*«»il5?#«»UB 1 7 lCcfc^T#8S;*tt&. 
-££D&, iSlE, 'Slsi^ffJfiK-f-Sc.fclCcfcU, SO IS 
i±lCNMOS h^^y^fcii^PMOS h7>y?N 

[0045] »&tifc*8H*s«-cii. m^mmitfm 
1 7 omm&commwmK . u*»t>. nmosi-^>x 

Tl*Sfc«>lc. Si^TMBKfbK 1 7©A-Xfcf-*©fi 

30 $14, 7;us-c?A©-f*>aA(c«fcy i o%mm&'J> 

[0 046] (Si, 01 (a)~(e) fc<tU:0 2 (a) 

~ (d) iztjiLtt&vHDnmmmt. s o i ssicis 

« IZ *t U T m «IC 9 ffl T £ 3 „ 
[0 0 4 7] 

[^wrosfc^] ia±<fcy. *^o^a»<*^wiSig73 

;ST(4, -> U 3 >StS±(C»5fi)c$nrcm 1 *3«fc^m 2 CD 

>S« £ SHb L TX7^IBK<bR ^ ff2 fiST «t 5 o 
Tl^•5fc^0lC, ^TJ-gl^bMlCcfc-S/^-Xtf-f COR 

[0 0 4 8] *%WC0¥«<*SScDiaii73;ST 
(4, vU3>St&±ICfl5fi!c;*ft£:3S1 fc«fc^2CDtfe^ 
K(CgaP«S®S:}f$fi£U. ^<Dg3PSSSC0-gU^e>->'J a 

3 >St5€:*^bUr^^S»^JS*JBfi£t--5<t 5 IC 
50 fc^TfcU, CtllCtoTt), ^^Si^bK(C<fc-5/t 
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[01] (a) ~ (e) 14, -g-n-Pn^^cDIISSJBflg 

[0 2] (a) ~ (d) 14. ■E-n^n^^tDttOHJg 
0T&-5. 

[0 3] (a) ~ (b) 14. ^n^nst*^^*^ 

[0 4] StJR(Dffe©^(*S@©lli^>t(C*5(t-5Xe 

[0 5] S£*W$e>lcfl!!W^jS(*^SWiSii^;Slcfclt 
•5Xg£j*fBSE0T&.5, > 

[??^<osei^] 



1 0 

1 1 

1 2 
1 3 
1 4 



v 'J n >g<bfl§ 



15 JJl-SZ'JA^tt'yiJa^bl 
1 6 aTJVSi-OAO&A® 

1 6 bgaagj 

1 7 iilTttSgHbSt 

1 8 TASL-VAZ^tsmtm 

1 9 7)lS.-0A<D^m 

2 0 x'ja 

2 0 a NMO S h 7 >v;**ft?fi)ci5H3 
10 2 0 b PMOS ^>v**ff$j5JcfiH£ 

2 1 mit>&&.mtm 

2 2 tf^-ffUsE 

2 3 /ty K^bH 

2 4 •> 'J □ >S<bBI 

2 5 7* M/y7[- 
2 6 

2 7 PS^ttl&fcifcJf 
2 7a Pia^*E%)«{«g 

2 8 m=F-ftum<m 

20 2 9 *Om->V<r- brt^X. (B S G) 8 
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